Abstract : Achilles tendon rupture is a common trauma requiring surgical management. For chronic Achilles tendon rupture in particular, reconstructive surgery is desirable and several methods have been described. Here we present a case of chronic Achilles tendon rupture reconstructed using the semitendinosus tendon because of the difficulty in pulling down the proximal stump to reach the distal stump and due to an insufficient margin for hooking a suture to the distal stump. Postoperatively, the patient had a fully functional tendon and resumed his normal activities of daily living. Using this surgical technique, we expect favorable outcomes in cases of Achilles tendon rupture. J. Med. Invest. 61 : 417-420, August, 2014
INTRODUCTION
Achilles tendon rupture represents more than 40% of all tendon ruptures requiring surgical management (1) . Although it can be managed conservatively or operatively, the re-rupture rate of operative treatment is typically lower than that of conservative therapy (2, 3) . In cases such as chronic Achilles tendon rupture in which the tendon has greatly degenerated or a large gap is present at the rupture site, operative repair can be more difficult than for acute rupture ; therefore, reconstructive surgery of the Achilles tendon is more desirable (4) . While several techniques for Achilles tendon reconstruction have been described, the superiority of one technique over another has not been demonstrated and optimal surgical management of Achilles tendon rupture remains controversial (5) . Among the available options, the semitendinosus tendon has been used for open reconstruction of chronic Achilles tendon rupture with encouraging results (6) . In this report, we describe a case of chronic Achilles tendon reconstruction using the semitendinosus tendon with a favorable outcome.
CASE REPORT
A 48-year-old man noticed left heel pain while carrying a 30-kg load and consulted a local doctor who provided non-surgical treatment with steroid injections. His symptoms improved temporarily ; however, 1 month later, he injured his left heel through forced inversion stress when putting on his shoes and was unable to stand because of severe left heel pain. He received first aid at an emergency hospital, where Achilles tendon injury was noted. He was treated conservatively with plaster for 2 months and thereafter received an orthosis. He then strained his left foot, exacerbating his left heel pain. Three months after the initial injury, he was referred to our hospital for further examination.
The first physical examination revealed no tenderness but gap was palpable in the insertion of the Achilles tendon on the calcaneus, and the Thompson test revealed significantly weaker planter flexion of the left ankle compared with the right one. Plain radiography and computed tomography of the left ankle showed calcification in the insertion of the Achilles tendon into the calcaneus (Figure 1 ), and T2-weighted and short time inversion recovery images revealed a high-intensity area in the same region ( Figure 2 ).
We diagnosed the present case as partial chronic rupture of the left Achilles tendon. Written informed consent was obtained from the patient and performed open surgery under general anesthesia with the patient in the prone position. The Achilles tendon approximately 1 cm proximal to the insertion on the calcaneus was ruptured, and the gap between the ends of the ruptured tendon was approximately 1.5 cm, while the medial part of the tendon showed mostly sustained continuity (Figure 3) . We opted to use the semitendinosus tendon for reconstruction because it was difficult to pull down the proximal stump to reach the distal stump and there was an insufficient margin for hooking a suture to the distal stump. We harvested the semitendinosus tendon from the left leg using a tendon stripper. To prevent of neurological injury, keep the knee flexed during tendon harvest and ensuring that all adhesions are cleared. Then we made a bone tunnel parallel to the articular surface of the ankle joint in the calcaneus with a 4.5-mm diameter drill. The semitendinosus tendon was passed through the bone tunnel and crossed in the regions proximal to the distal stump and proximal stump of the Achilles tendon (Figure 4 ). The semitendinosus tendon was sutured to the proximal stump of the Achilles tendon Postoperatively, the operated ankle remained in a cast for the first 4 weeks. After the cast was removed, progressive load training on the operated ankle was performed while using an ankle foot orthosis (The Ultra CTS TM Ankle Brace, Breg, Carlsbad, CA), which the patient wore for 3 months after the surgery. Nine weeks after the surgery, the patient was allowed full weight bearing. At the 8-month follow up, he had a fully functional tendon and had resumed his normal activities of daily living. Sensory change over the front of the knee was not present in this case.
DISCUSSION
Several techniques for Achilles tendon reconstruction have been described, including turndown flap, tendon transfer, tendon graft, and augmentation with synthetic materials (6) . However, which of these provides the best surgical management of chronic Achilles tendon rupture has not been established (5) . Tendon transfer techniques have been widely used with good results but can be associated with loss of function. Indeed, transfer of the flexor hallucis longus tendon results in a permanent decrease in the strength of the great toe flexor (7), whereas transfer of the flexor digitorum longus tendon affects push-off strength (8, 9) . Furthermore, a V-Y plasty may be undertaken (10, 11) , but it alters permanently the ratio between the tendon and muscle length.
To overcome these problems, we chose to use hamstring tendons to reconstruct chronic rupture of the Achilles tendon in the present case. Hamstring tendons are currently used as a free graft for anterior cruciate ligament reconstruction because of the low risk of donor site morbidity, fast recovery, and easy harvest (12, 13) . Moreover, they are relatively long tendons, enabling reconstruction of Achilles tendon continuity, even in cases of chronic rupture with a wide gap between the stumps (14) .
In some cases of Achilles tendon rupture, a large gap ("6 cm) exists between the ends of the tendon, despite maximal plantar flexion of the ankle and traction on the Achilles tendon stumps, and the local tendons are insufficient to bridge the gap. Maffulli et al. suggested that in such instances reconstruction using the ipsilateral hamstring tendon is a suitable option (15) (16) (17) (18) . In the present case, although the gap between the ends of the ruptured Achilles tendon was approximately 1.5 cm, transfer of the semitendinosus tendon was selected because of the difficulty in pulling down the proximal stump to reach the distal stump and due to an insufficient margin for hooking a suture to the latter stump, and a good outcome was achieved. Also, it is desirable to reinforce tendons in patients whose stump have calcification because of the accelerated collagen degeneration.
There is a perception that Achilles tendon reconstruction with the hamstrings method is associated with lower postoperative morbidity. However, this technique is not without complications. This includes the sensory deficits of the saphenous nerve and its infrapatellar branch. It is important to keep the knee flexed during tendon harvest to prevent neurological injury (19) . In this case, we performed to do so, sensory change was not present.
Reconstructing a chronic ruptured Achilles tendon using the semitendinosus tendon can offer satisfactory results even in the presence of a relatively small gap (!6 cm) when matching up the distal stamp and proximal one stumps of a ruptured Achilles tendon is very difficult. We anticipate favorable outcomes with this surgical technique. 
